All-optical regenerators are critical for ultrahigh bit-rate lightwave transmission systems at 40Gb/s and beyond as a means of preventing the accumulation of signal distortion [1] . In recent years, significant attention has been focused on Chalcogenide glasses [2] [3] as promising nonlinear optical materials for integrated alloptical devices due to their large n 2 (up to 1000 × silica) and low two-photon absorption (and hence good figure of merit). This is combined with the ability to tailor material properties via stoichiometry, as well as photosensitivity allowing the fabrication of photo-written gratings and waveguides.
Using integrated Bragg grating filtering, we present an all-optical signal regenerator based on pulse carving of self-phase modulation (SPM) broadened spectra, as conceived by Mamyshev [4] . The device clearly exhibits a nonlinear power transfer function and pulse shaping properties which can be used to regenerate pulses and improve optical signal to noise ratio (OSNR) and Bit Error Rate [5] . We find good agreement between theory and experimentally obtained output signal spectra, pulse autocorrelation and power transfer curve. The device, shown schematically in Fig. 1 , consists of a 4.0 × 2.4 µm 2 chalcogenide (As 2 S 3 ) rib waveguide fabricated by pulsed laser deposition, lithography and dry etching [6] , followed by an integrated band-pass filter (Fig.  2a) , photo-written as two high quality Bragg gratings using a Sagnac interferometer with a CW 532 nm doubled Nd:YAG laser. The short coherence length of the writing laser provided compensated refractive index apodization, and the inferred a.c. index change for the two strong gratings was ∆n > 0.01. Device performance was demonstrated with an amplified, modelocked "Figure of 8" laser producing near transform-limited 1.5 ps pulses, butt-coupled into the waveguide. Fig. 2b) shows the pulse spectra after passing through a bare waveguide with no grating present. This shows significant broadening with increasing input peak power, due to SPM, with a maximum nonlinear optical phase shift (φ NL ) of approximately 3π/2. The laser wavelength was then tuned to within the rejection band of the Bragg grating. This resulted in low transmission at low input power since the filter rejection bandwidth is much wider than the 3 dB spectral bandwidth of the input pulse. As the input pulse power was increased, SPM broadened the spectrum so that power was Fig. 2 a) Transmission spectra for the band-pass filter. b) Spectral broadening of 2.0 ps pulses with increasing power in a waveguide with no grating. transmitted through the pass band of the filter. Fig. 3 shows the resulting power transfer curve which exhibits a clear nonlinear "S" shape, required for optical regeneration. Fig. 4 shows the autocorrelation of the input and output pulses at high power and indicates that the output pulses were broadened slightly to ~3 ps. While As 2 S 3 has large normal material dispersion (-410 ps/nm/km) [7] , the dispersion length (L d ) is almost two orders of magnitude longer than the device length. Consequently the broadening is attributed to grating-edge dispersion and spectral-mismatch between the filter and pulse. Optimizing the grating pass-band shape and width is expected to reduce this and provides a degree of freedom for reconfigurable regeneration [8] .
Since dispersion in the waveguide is negligible, we model the device as lumped SPM followed by filtering: 
where u is the normalized amplitude, φ NL is the nonlinear induced phase shift and H(ω) is the filter function. The filter was modeled using the thin-film matrix method [9] , producing complex Fresnel transmission coefficients that fully describe the dispersive properties of the filter. Good agreement between this model and the measured device pulse autocorrelation and pulse transfer curve is observed in fig. 3 and fig. 4 .
In conclusion, we demonstrate experimentally the first integrated pulse regenerator using a nonlinear As 2 S 3 waveguide followed by linear filtering through a double Bragg grating band-pass filter.
We achieve good agreement between theory and experimental results in terms of power transfer and output pulse width.
